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PART - A

(Madmurn marks : 10)

Marks

I Answer a// questions in one or two sentences. Each question carries 2 marks.

1. State zeroth law of thermodynamics.

2. Define specific heat.

3. write the equation for air standard efficiency of diesel cycle and speciff
what each term represents.

4. Define the volurnetic efficiency of air compressor.

5. State what is thermal radiation. (5 x 2 = l0)

PART - B

(Madmum mmks : 30)

il Answer any five of the following questions. Each question carries 6 marks.

l. A 4 m3 tank contains oxygen at 4 bar and 15oC oxygen pr:nrped into the tanlq

until the pressure has doubled and the ternperature is 30oC. How much

oxygen was pumped into the tank ? Take characteristic gas constant for

oxygen as 0.26 IO/Kg K.

2. A Camot engne working baween 450K and 350K produces 93 KJ of work.

Find thermal efficiency and heat added dwing the process.

3. List out the six assumptions made to obtain the efficiency of otto cycle.

4. Describe the method of calculation of brake power by using rope brake

dynatno meter.
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Marks

5. A four cylinder diesel engine produces an indicated power of 120kw and

delivers a brake power of 95kW. Calcuiate the Mechanical efficiency and

Frictional Power.

6. Derive an expression for heat flow "Q'i by Fourier law of heat conduction

through a Plane wall.

7. A black body at 293 K.is heated to 373K. Calculate the increase in

emissive power. (5 x6=30)

PART - C

(Maximum marks : 60)

(Answer one fi;/.l question from each unit. Each full question carries 15 marks.)

Uxrr - I

m (a) State the specific heat capacity at constant volume and constant pressure

and establish a relation between them. j

(b) A gas has a pressure of 3 bar and a volume of 140 lites at a temperahre
of 27" c. Find the mass of gas, if the pressure of gas drops to 0.6 bar
isothermally. Find also the work done and hear transferred.
Assume R : 0.292 KJ/kg K. 8

On

ry (a) Differentiate closed thermodynamic system and open thermodynamic
systan with an example. 7

O) I kg of air at 11 bar and 80"C is expanded to l0 times the original vo1:rne by

(t Isothermal process (ii) Isentropic process.

Determine the work done in each of the case. Take R : 0.2g7KJlI(eK. g

Urtr - II

v (a) Derive the equation for air standard efficiarcy of otto cycle. 7

O) An intemal combustion engirre works on diesel cycle with a compression

ratio of 15 and cut off takes place at 10%o of stroke. Find the ratio of
cut-off and air standard efficiency of diesel cvcle. 8

On

w (a) Compare otto cycle and diesel cycle by lsting 7 points. 7

O) F'ind the air standard efficiency of a diesel engine, if cut-off rs 6Yo of the

stroke and thc clearzurcc is li 16 of the stroke. ti
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U_rrr _ III
A single clinder 4 sfoke cycle I.C. engine as tested and the fbllowing results
were obtained.

Bore - 250 rnm, Stroke - 450 mm, Duration of trial - 30 minutes,
Total revolutions - 7962, Average load on the brake - 940 N, Brake radius - 1 meter.
Total fuel used - 2.9 kg., calorific value - 44000 KJlcg, Average spnng balance
reading - 110 N, Average i.m.e.p - 565 li-\/m2.
Calculate (i) Indicated power (ii) Brake power

(iii) Mechanical efficiency (rv) Brake thermal efficiency.

Marks

\4I

15

On

VIII The following data are obtained from a tail on a fow cylinder four stroke
engine, which is coupled to a hydraulic dynamometer at constant gpeed with
fi.rll tlrottle

B.P with all cylinders working: 15 kW

B.P with cylinder I is cufoff: i0.16 kW

B.P with cylinder 2 is cut-off: 10'30 kW

B.P with cylinder 3 is cut-off : 10.38 kW

B.P with cylinder 4 is cut-off: i0.23 kW

petrol consumption- S.Mkgfu, Calorific value of fuel - 42000 KJ/kg, Diameter

of cylinder - S0mnt Stoke of piston - 100mm. Clearance Volume - 1 x 10-a m3

Determine (i) Mechanical Efficiency (ii) Relative efficiency on B'P' basis'

Uxn - IV

p4 The wall of a room consists of parallel layers in contact of cement, brick and

wood of thickness 20 mm, 300 mm and 10 mm respectively. Find the quantity

of heat that passes through each square meter of wall per minute, if the

temperature of air in contact with the wall is 5 c and 30 c inside. The values

of thermal conductivities for cement, brick and wood are 0.294 W/mK,

0.252 WmK and 0.i68 WmK respectively.

On

X Radiant energy with an intensity of 800 w/m2 strikes a flat plate normally'

The absorptivity is twice the transmitivity and thrice reflectively. Determine the

rate of absorption, t'ansmission and reflection of energy.

15

15

15

I
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